

































































































































































































































































































































































































































































































































































	1.0 Introduction
	1.0.1 Biomass Fuels
	1.0.2 Fluidized Bed Fundamentals

	1.1 Fluidized Bed Combustion Systems
	1.1.1 Bubbling Fluidized Bed Combustion
	1.1.2 Circulating Fluidized Bed Combustion
	1.1.3 Systems and Equipment
	1.1.4 Materials of Construction

	1.2 Fluidized Bed Gasification Systems
	1.2.1 Bubbling Fluidized Bed Gasifiers
	1.2.2 Circulating Fluidized Bed Gasifiers
	1.2.3 Pressurized Fluidized Bed Gasifiers

	1.3 Biomass Fuel Preparation Equipment
	1.3.1 Processing Wood
	1.3.2 Processing Agricultural Waste
	1.3.3 Processing Refuse Derived Fuel
	1.3.4 Densification
	1.3.5 Fuel Management

	1.4 Applications Using FBCs
	1.4.1 Process Steam
	1.4.2 Power from Steam Turbines
	1.4.3 Cogeneration
	1.4.4 Other Combustor Applications

	1.5 Applications Using FBGs
	1.5.1 Hot Gas Generation
	1.5.2 Process Steam Generation
	1.5.3 Steam Turbines
	1.5.4 Gas Turbines
	1.5.5 Combined Cycle
	1.5.6 Cogeneration
	1.5.7 Internal Combustion Engines

	2.0 Non-Technical Factors
	2.1 Overall Selection Criteria
	2.2 Operability
	2.3 Reliability/Availability
	2.4 Economics
	2.4.1 Capital & Installation Costs
	2.4.2 Operating & Maintenance Costs
	2.4.3 System Costs for Two FBC Steam Generator Systems

	2.5 Environmental Considerations
	2.5.1 Air Pollution Control Requirements
	2.5.2 Air Permits

	3.0 Technical Factors
	3.1 Process Performance
	3.1.1 Combustion Efficiency
	3.1.2 Heat Rate
	3.1.3 Heat Transfer
	3.1.4 Cofiring
	3.1.5 Emissions
	3.1.6 Process Performance Summary

	3.2 Equipment Design Issues
	3.2.1 Problems & Solutions
	3.2.2 Flame Temperature
	3.2.3 Air Flow

	3.3 Emission Limits & Test Results
	3.4 Fuels & Ash
	3.4.1 Biomass Fuels
	3.4.2 Fuel Characteristics
	3.4.3 Fuel Delivery
	3.4.4 Feedstock Preparation Requirements
	3.4.5 Ash Characteristics
	3.4.6 Ash Handling Systems

	3.5 Turndown
	3.6 Availability
	3.7 Supplemental Fuel
	4.0 References
	5.0 Acronyms/Nomenclature
	6.0 Glossary
	Appendix A
	Appendix B
	Appendix C
	Appendix D

